Testicular steroidogenesis after human chorionic gonadotropin desensitization in rats.
When a single injection of 500 I.U. of human chorionic gonadotropin (hCG) is given to rats there is an initial acute rise of plasma testosterone and of testicular content for both cyclic AMP and testosterone. This response correlates with an increase in both lyase and 17 alpha-hydroxylase activities. Thereafter both plasma and testicular testosterone decline and do not increase after a second injection of hCG. During this period of desensitization, isolated Leydig cells were insensitive to the steroidogenic stimulatory effect of both hCG and dibutyryl cyclic AMP. The post-cyclic AMP block is not due to an alteration of the cyclic AMP-dependent protein kinase but it is correlated with a decrease in both lyase and 17 alpha-hydroxylase activities of the Leydig cell's microsomes. This decrease is not caused by the absence of the recently described cytosol activator of this enzyme because its addition did not restore the enzymatic activity. Within 60 to 96 h after hCG injection there was a spontaneous increase of both plasma and testicular testosterone and this parallels the recovery of lyase and 17 alpha-hydroxylase activities. These results suggest that both enzymatic activities are regulated, directly or indirectly, by hCG, and that this is partly responsible for the hCG-induced steroidogenic refractoriness of Leydig cells.